In situ hybridization to primary miRNA transcripts
To generate signals of sufficient strength to detect iab-4 and iab-8 primary transcripts, we tested a panel of probes generated by transcription from gel-purified PCR products. These probes were initially tested on embryos using colorimetric detection (DAB) and previously described in situ methods (Aboobaker et al., 2005) . Probes that worked well (i.e. strong, clean color development in 10 minutes or less) were combined in a cocktail, as described below.
iab8 cocktail = 4-5 T7 + 4-4 T7 + iab4p3 T3 + iab4p1 T3 iab4 cocktail = 4-4 T3 + 4-5 T3 + iab4hp T7 + iab4p1T7 4-4 ATGATTGCGATAACCACAGACG ACTGCTCCTTCTTGTGGTCC 4-5 ACCACAAGAAGGAGCAGTCG GCACTCTCACCTACACGAATGC iab4p1 TTCGAACAGAAACCCCTCAC TGCGAGGTTCTCCAAATTCT iab4p3 AAATCAAAAATTTCAGACAAAGAACA CGCGATAATCACCCTTTGTT iab4hp GGGATTAAACGAAAGGACGTG AAGTGTTTCACATCCCACGTT Fluorescent secondary detection was performed using preadsorbed peroxidaseconjugated Fab fragments (Roche). Tyramide reactions were performed using Perkin Elmer tyramide reagents, according to the manufacturer's instructions except diluted 2x more. Biotin was detected first; then antibodies were stripped off using PBS-Tween + 0.1M HCl for 10 min, followed by detection of digoxigenin.
Drosophila stocks
Flies were reared on standard cornmeal food and maintained at 25°C with 70% humidity. (Bender, 2008 Clones expressing UAS-RNAi constructs were induced at 0-24 hours AEL with a 45 minute heat shock at 37ºC.The rest of the clones were induced at 0-24 hours AEL with a 120 minute heat shock at 37ºC.
Don Juan-labeled sperm transfer assay
Female flies where mated for three days to Don Juan>GFP males (Santel et al., 1997) , and then they were dissected, fixed and stained according to the described protocols.
Fertility assays
Newly eclosed females were mated individually with three Canton-S males in a single vial for three days at 25 ºC, and then checked for the number and viability of eggs. Flies laying viable eggs were considered fully fertile. Those flies unable to lay any egg were considered sterile and egg-laying defective. Flies that produced at least 3 inviable eggs were considered sterile, but capable of egg-laying.
Immunostaining and image analysis
Ventral nerve cords and oviducts from larvae or mated females were dissected in cold 1XPBS and fixed in 4%PFA+0.1%Triton. Images were acquired on a Leica LSM510 or Olympus FV1000 confocal microscope. Images showing target derepression in third instar larvae VNCs correspond to Z-projections of the ventral half of nerve cords, except those images used in clonal analysis or when specified. Neuronal numbers: ILP7; we quantified the number of posterior ILP7 neurons expressing ilp7-GAL4,UAS-mCD8::GFP per VNC. Octopaminergic; we quantified the number of TβH-positive cells in the VNC using rat anti-TβH (1:50). Innervation of the oviduct: We imaged a 210µm span of the oviduct posterior of the point of lateral oviduct fusion to the common oviduct. Total neuronal arbor length within this region, expressing ilp7-GAL4,UAS-mCD8::GFP or TDC2-GAL4,UAS-mCD8::GFP, were quantified using the Simple Neurite Tracer plugin of FIJI (Longair et al., 2011) . In this software, we 3-D rendered oviduct innervation and report the total length of all arbors in contact with the oviduct. Dlg bouton number: Total number of Dlg-positive boutons was counted in a 200µm span of the common oviduct using mouse anti-Dlg (1:50). A maximum-intensity Z-stack projection was generated in FIJI (ImageJ) and selections were created for each individual bouton in this image. Total number of boutons was quantified using the Analyze Particles plugin of FIJI; boutons were defined as any selection that measured between 2 to infinity mm with a circularity of 0 to 1. 
Statistics
All data were subjected to D'Agostino and Pearson as well as a Shapiro-Wilk Normality tests. Normally distributed data sets were compared using a parametric unpaired t-test and non-normally distributed groups were compared using a nonparametric Mann Whitney test. One-way ANOVA and Tukey's tests were conducted for multiple comparisons. All statistical analysis and graph data were performed using GraphPad Prism 5. Data were presented as mean±SD.
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ere (A) Alignments of conserved seed matches for mir-iab-4 and mir-iab-8 in the annotated and extended 3' UTR regions of hth-RA (the canonical homeodomain-encoding transcript). Hth 3' UTR contains an extraordinary number of sites to this individual miRNA locus (amongst Drosophila 3' UTRs in general, it is very rare to have more than 3 conserved seed matches within a 3' UTR). Note also that sites are located in the 3' UTR extension, which is inferred to be specifically expressed in the CNS based on tissue-specific RNA-seq data.
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(B) The hth 3' UTR was cloned downstream of renilla luciferase in psiCheck2, and cotransfected with ub-Gal4 and UAS-miRNA constructs into S2 cells. Sensor values were normalized to the internal firefly luciferase control in psiCheck2, and then normalized to the response of empty sensor plasmid. The hth sensor was not repressed by control mir-144/451, but was repressed by both mir-iab-4 and mir-iab-8. 
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Garaulet et al Supplementary Figure 3 Modestly-conserved miR-iab-4 and miR-iab-8 sites 8 = 2-8 seed match + t1A 7 = 2-8 seed match 6A = 2-7 seed match +t1A 6 = 2-7 seed match (A) The exd 3' UTR was not reported to bear any conserved target sites for iab-miRNAs in previous genomewide predictions (e.g. TargetScan). Inspection of global UCSC Drosophila genome alignments shows this to be partly a consequence of broken scaffolds and incomplete contigs downstream of exd in genomes outside of the melanogaster group species (melanogaster, simulans, sechellia, erecta and yakuba).
(B) Custom alignment of the exd downstream region identifies conserved seed matches for mir-iab-4 and mir-iab-8 in the 3' UTR regions of exd. Where identifiable, the downstream gene is different in melanogaster group species (CG8939) and the virilis/mojavensis/grimshawi clade (ZFYVE1). Nevertheless, it is evident that exd 3' UTR maintains a large number of conserved seed matches to both mir-iab-4 and mir-iab-8 miRNAs. Based on flanking homology, it is even clear that conservation of miR-iab-8-5p and miR-iab-4-3p sites can be observed across the Drosophila phylogeny, even though no alignment is present in global PhastCons alignments provided at the UCSC Genome Browser.
(C) The exd 3' UTRs from D. melanogaster and its distant relative D. mojavenesis were cloned downstream of renilla luciferase in psiCheck2, and cotransfected with ub-Gal4 and UAS-miRNA constructs into S2 cells. Sensor values were normalized to the internal firefly luciferase control in psiCheck2, and then normalized to the response of empty sensor plasmid. The exd sensors from both fly species were not repressed by control mir-144/451; however, both of them were repressed by both mir-iab-4 and mir-iab-8. 
